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(54) DISK DRIVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make suppressibte the power 
consumption more, by limiting the application of an opposite-direction 
voltage in a power save mode and inertially rotating a spindle motor 
and stopping the same. 

SOLUTION: In a normal mode before moving to a power save mode, 
such as a sleep mode, a spindle motor SPM 4 is forcibly stopped by 
the application of an opposite-direction voltage. On the other hand, if 
there are no access commands for a disk 5 within a specified time, a 
CPU 2 moves to the sleep mode to output a mute command, and a 
spindle motor driver 3 stops the supplying of a driving current to the 
SPM 4. When a request is made for ejecting the disk 5 during the 
inertial rotation, the CPU 2 ejects the disk 5 if the SPM 4 is in a 
stopped state, and if it is in a rotated state, the CPU 2 ejects the disk 
5 after applying an opposite-direction voltage to the SPM 4 and 
forcibly stopping the same. Also, when there are no requests made for 
ejecting the disk 5 nor access commands during the inertial rotation, 
the inertial rotation of the SPM 4 is continued for spontaneous 
stopping. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The disk drive characterized by inhibiting impression of reverse voltage in the power-saving mode, carrying 
out inertia rotation of the spindle motor in the disk drive which impresses reverse voltage to the spindle motor made 
to rotate a disk-like record medium, and performs a forcible stop, and making it make it stop. 

[Claim 2] The disk drive characterized by carrying out inertia rotation of the spindle motor in a sleep mode in the disk 
drive which shifts to a sleep mode from normal mode, and makes a spindle motor a idle state when there is no access 
to the disk-like record medium which rotates with a spindle motor a predetermined time line crack. 
[Claim 3] The disk drive according to claim 1 or 2 which impresses and carries out the forcible stop of the reverse 
voltage to a spindle motor when the discharge instruction of a disk-like record medium is during inertia rotation of a 
spindle motor. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to rotation halt control of the spindle motor about the drive of 

disk-like record media (the following, disk), such as CD-ROM. 

[0002] 

[Description of the Prior Art] With CD-ROM drive 1 with the configuration shown in drawing 2 , when rotation stop 
instruction is received from CPU2, a quick stop is carried out because spindle Motor Driver 3 impresses reverse 
voltage to a spindle motor 4 and gives compulsory damping force. This is indispensable requirements in the 
anticipated-use situation that a disk 5 must be stopped for a short time. 
[0003] 

[Problem(s) to be Solved by the Invention] Thus, when stopping rotation of a spindle motor by the so-called normal 
mode to which gives reverse voltage to a spindle motor 4 and brakes are applied, the consumed electric current is 
considerable and its effect is large at the drive 1 used for the pocket mold computer of which power saving is 
required. Moreover, an energy saving function called a sleep mode is added to the ordinary drive 1 from a viewpoint 
which heightens the power-saving effectiveness. This is a function which controls power consumption by making a 
spindle motor 4 into a idle state by decision of CPU2, when predetermined time generating of the access instruction of 
a lead command, a seeking command, etc. is not carried out from a host computer 6. Therefore, since it shifts to a 
sleep mode frequently by pocket mold computer especially, in the high current by halt of a spindle motor 4 having 
been consumed whenever [ the ], it is out of order. So, in this invention, the rotation halt control technique of the 
possible spindle motor of controlling power consumption more than now is offered. 
[0004] 

[Means for Solving the Problem] That is, this invention is characterized by inhibiting impression of reverse voltage in 
the power-saving mode, carrying out inertia rotation of the spindle motor, and making it make it stop about the disk 
drive which impresses reverse voltage to the spindle motor made to rotate a disk-like record medium, and performs a 
forcible stop. Since according to this a natural halt of the spindle motor is carried out by inertia rotation in case a idle 
state is given to a spindle motor in the power-saving mode, power consumption can be reduced sharply and the 
endurance of the spindle motor by moreover applying compulsory damping force frequently is not spoiled. 
[0005] Moreover, this invention is characterized by carrying out inertia rotation of the spindle motor in a sleep mode 
about the disk drive which shifts to a sleep mode from normal mode, and makes a spindle motor a idle state when 
there is no access to the disk-like record medium which rotates with a spindle motor a predetermined time line crack. 
That is, a high current cannot be consumed for every time of the sleep mode shift produced frequently, and the 
power-saving effectiveness can be heightened more. 

[0006] About the disk drive by the above this invention, when the discharge instruction of a disk-like record medium is 
during inertia rotation of a spindle motor, and the forcible stop of back EMF is impressed and carried out to a spindle 
motor, it is more desirable. That is, it is safe in case disks will be exchanged, if the forcible stop of the rotation of a 
spindle motor is carried out and the disk is made to stand it still immediately, when discharging a disk also in inertia 
rotation. 

[0007] In addition, if the above this invention is a drive equipped with energy saving functions, such as a sleep mode, 
the class of drive according to record media, such as light and MAG, is unquestioned. Moreover, as the 
above-mentioned host computer, or it builds in a drive, it can consider as various kinds of personal computers to 
which external [ of the drive ] is carried out, CPU thru/or a microcomputer (for example, microcomputer built in a 
home video game machine) of a system control system which is built in the drive itself and receives various kinds of 
processing instructions of an external input device, etc. 
[0008] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained. The hard configuration 
which performs rotation halt control of the spindle motor of this invention is the same as that of the block diagram 
shown in drawing 2 . A spindle motor 4 is made to carry out a forcible stop as usual at the time of the normal mode 
before sleep mode shift by impression of reverse voltage. On the other hand, after sleep mode shift performs a 
rotation halt of a spindle motor 4, as the flow chart of drawing 1 shows. 

[0009] From a host computer 6, CPU2 shifts to a sleep mode, when there is no access instruction to the disks 5, such 
as a lead command and a seeking command, into predetermined time amount (s10). In this sleep mode, CPU2 outputs 
the mute instruction different from the rotation stop instruction at the time of normal mode, and, in response, spindle 
Motor Driver 3 suspends supply of the drive current to a spindle motor 4 (s12). That is, the current in normal mode 
which gives reverse voltage like is not supplied, but the drive current till then is only omitted simply. A spindle motor 4 
will carry out inertia rotation by this. 

[0010] under this inertia rotation — CPU2 — the instruction of a host computer 6 — or it detects whether the 
discharge demand of a disk 5 is made by operating the disk discharge carbon button (illustration abbreviation) of drive 
1 (s14). It detects whether when there was a discharge demand of a disk 5 here, the spindle motor 4 stopped CPU2 
through FG output (frequency taco meter-gen era tor output) (s16), and when having stopped, discharge of a disk 5 is 
performed (s18). On the other hand, when still rotating, after giving and carrying out the forcible stop of the reverse 
voltage to a spindle motor 4 (s20), discharge processing of a disk 5 is performed (s18). 

[0011] On the other hand, it judges whether when there is no discharge demand of a disk 5 s14, CPU2 detects 
whether an access instruction on a disk 5 is newly made from a host computer 6, and carries out the rotation startup 



of the spindle motor 4 again (s22), and when there is the need, the rotation startup of the spindle motor 4 is carried 
out (s24). Moreover, there is no access instruction, when it is not necessary to make it rotate, inertia rotation of a 
spindle motor 4 is permitted as it is, and a natural halt of the disk 5 is carried out (s26). According to the existence of 
a discharge demand of a disk 5 (s14), discharge processing is performed after that, or (s16, s18) the idle state of the 
spindle motor 4 by the sleep mode is maintained as it is (s22, s26, s14). 
[001 2] 

[Effect of the Invention] Since according to this invention reverse voltage is not generated whenever it performs 
energy saving functions, such as a sleep mode which happens frequently, the power-saving effectiveness can be 
heightened more, and in carrying out the dc-battery drive of the pocket mold computer equipped with especially 
CD-ROM, it becomes possible to extend the drive time amount for a long time. Moreover, whenever it performs an 
energy saving function, in order not to hang compulsive braking on a spindle motor, when a brush motor etc. is adopted 
as a spindle motor, it leads also to lengthening a motor life. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flow chart which shows the rotation shutdown procedure of the disk by 1 operation gestalt. 
[Drawing 2] The block diagram showing a drive and the system configuration of a host computer. 
[Brief Description of Notations] 

1 Drive 

2 CPU 

3 Spindle Motor Driver 

4 Spindle Motor 

5 Disk 

6 Host Computer 
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